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© Surgical incision members for endoscopic suturing apparatus 



® A surgical incision member 22 is provided in- 
cluding a body portion 22b defining first and second 
longitudinal ends, tissue penetrating portion 22a ad- 
jacent each longitudinal end of the body portion, 
suture attachment structure 36 intermediate the tis- 
sue penetrating portions, and a suture 37 attached to 
the suture attachment structure. A method is also 
provided wherein the suture is attached to the sur- 
gical incision member by adhesives or by crimping. 
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BACKGROUND 

1. Technical Field 

This application relates generally to surgical 
incision instrumentation and, more particularly to 
surgical incision members used in conjunction with 
endoscopic or laparoscopic suturing apparatus. 

2. Description of Related Art 

Endoscopic or laparoscopic procedures are 
characterized by the use of an elongated cannula 
structure having a relatively small diameter with a 
proximal and distal end. The distal end is passed 
through the surrounding tissue into a body cavity 
wherein the surgical procedure or examination is to 
be effected, thus providing a conduit for the inser- 
tion of surgical instrumentation. A plurality of can- 
nula structures may be used to allow insertion of a 
variety of instruments simultaneously during a giv- 
en procedure. For example, one cannula may pro- 
vide a conduit for an endoscope for vision and 
illumination within the operative cavity, while other 
cannulas may provide conduits for control of spe- 
cialized surgical instruments designed for perform- 
ing specific procedural functions. 

Surgical procedures often require placing 
stitches through tissue, a procedure traditionally 
accomplished by hand. In endoscopic and 
laparoscopic surgical procedures, suturing internal 
body tissue presents a particularly challenging 
task. In such minimally invasive type surgical pro- 
cedures, suturing must be accomplished through a 
cannula port that typically averages between five 
and ten millimeters in diameter. One instrument for 
facilitating laparoscopic suturing is described in 
commonly assigned U.S. Patent Application Serial 
No. 08/134,145 (corresponds to EP-A2-0647431 ), 
filed October 8, 1993, which is incorporated herein 
by reference. That instrument effects 
endoscopic suturing by passing a double pointed 
surgical incision member back and forth through 
tissue using a unique jaw structure. This jaw struc- 
ture allows the surgeon to alternately lock the sur- 
gical incision member in the first or second jaw. In 
this manner, tissue can be sutured simply by open- 
ing and closing the jaw structure while alternately 
engaging opposite ends of the surgical incision 
member. 

The shape and design of the surgical incision 
member is an important aspect of the operation of 
endoscopic or laparoscopic suturing apparatus. For 
example, the incision member should be config- 
ured to easily penetrate tissue when moved in 
either longitudinal direction with a minimal incision 
and should be capable of drawing an attached 
suture through the incision with little or no addi- 



tional trauma to the incision. Unlike conventional 
surgical needles wherein the suture is attached at a 
proximal end opposite the point and is drawn lon- 
gitudinally through the incision, the double pointed 
5 surgical incision member must be configured to 
attach the suture at some point intermediate the 
ends and still avoid trauma to the incision caused 
by passage of the suture. 

w SUMMARY 

A surgical incision member is provided having 
a curved body portion defining first and second 
longitudinal ends, a tissue penetrating portion posi- 

75 tioned adjacent the first and second longitudinal 
ends and suture attachment structure defined in 
the curved body portion. The curved body portion 
is preferably of uniform cross-section and further 
includes first and second apparatus engagement 

20 structures for effecting alternate engagement with 
the jaws of a surgical suturing apparatus. The first 
and second engagement structures are preferably 
recesses formed adjacent the first and second lon- 
gitudinal ends of the curved body portion of the 

25 surgical incision member. In one embodiment, an 
area of the curved body portion adjacent the suture 
attachment structure is hollowed out or chamfered 
to form a protective relief for the suture. The suture 
attachment structure may include a tapered trans- 

30 verse bore configured to facilitate the attachment of 
a length of suture therein. Preferably, the bore is 
tapered such that a smallest diameter is adjacent 
the chamfered area of the curved body portion and 
a widest diameter is opposite the chamfered area. 

35 Alternatively, the suture attachment bore is tapered 
such that a widest diameter is located adjacent the 
chamfered area of the body. A taper bore serves to 
facilitate adhesive attachment of the suture to the 
curved body portion. 

40 In another alternative embodiment, the body 

portion includes a bulge along an outer surface 
portion opposite the chamfered area of the body. 
This configuration allows the surgical incision mem- 
ber and suture to pass through the body tissue 

45 without enlarging the hole in the tissue. 

The surgical incision member may further in- 
clude compression structure which allows the inci- 
sion member to be crimped or swaged to anchor 
the suture into the suture attachment structure. In 

so one embodiment at least one protrusion is posi- 
tioned on an outer surface of the curved body 
portion adjacent the suture attachment structure. In 
a particularly preferred embodiment the at least 
one protrusion is positioned adjacent a transverse 

55 bore. The suture is positioned in the bore and the 
incision member is compressed or swaged so as to 
force a volume of material into the bore and into 
contact with the suture therein. Preferably, the at 
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least one protrusion is configured to conform to at 
least a portion of the circular body. In this configu- 
ration, upon compression of the protrusion, material 
is displaced into the suture attachment aperture 
while maintaining a substantial uniformly cross-sec- 
tion along the body. 

A method is also provided for attaching a su- 
ture to a surgical incision member. The method 
includes providing a surgical incision member hav- 
ing a body portion, tissue penetrating portions adja- 
cent each end of the body portion, and suture 
attachment structure intermediate the tissue pene- 
trating portions. A surgical suture is inserted at 
least partially into the suture attachment structure, 
and the body portion adjacent the suture attach- 
ment structure is compressed to crimp the suture 
to the surgical incision member. This method is 
particularly effective with an embodiment of the 
surgical incision member wherein the body portion 
includes at least one protrusion adjacent the suture 
attachment structure. Upon compression of the pro- 
trusion, material of the body portion is displaced 
into contact with the suture in the suture attach- 
ment structure and the body portion emerges with 
a substantially uniform cross-section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various embodiments are described herein- 
below with reference to the drawings, wherein: 
Fig. 1 is a perspective view of an exemplary 
surgical suturing apparatus in which the surgical 
incision members may be utilized; 
Fig. 2 is an exploded view of the jaws and the 
jaw actuating mechanism of the instrument de- 
picted in Fig. 1; 

Fig. 3 is a plan view in partial cross-section of 
the apparatus of Fig. 1, illustrating the jaws in an 
open position and an incision member secured 
to the upper jaw; 

Fig. 4 is a side view of one embodiment of the 
surgical incision member illustrating a suture 
attachment aperture, a suture adhered therein 
and a chamfered area surrounding the suture 
attachment aperture; 

Fig. 5 is a frontal view in partial cross-section of 
the surgical incision member of Fig. 4; 
Fig. 6 is a side view of the surgical incision 
member of Fig. 4; 

Fig. 7 shows the surgical incision member of 
Fig. 6 which has been compressed by dies; 
Fig. 8 is a cross-sectional view of the body 
portion of the surgical incision member taken 
along line 8-8 of Fig. 7; 

Figs. 9 is a side view of an alternative embodi- 
ment of the surgical incision member similar to 
Fig. 4 without the chamfered area; 



Fig. 10 is a frontal view in partial cross-section 
of the surgical incision member of Fig. 9 show- 
ing a non-tapered suture attachment aperture; 
Fig. 11 is a side view of the surgical incision 

5 member of Fig. 9; 

Fig. 12 is a side view of the surgical incision 
member of Fig. 9 after crimping a suture in the 
suture attachment aperture. 
Figs. 13 is a side view of another alternative 

ro embodiment of the surgical incision member 
similar to Fig. 7, and illustrating protrusions ex- 
tending outwardly from the body portion; 
Fig. 14 is a frontal view in partial cross-section 
of the surgical incision member of Fig. 13; 

75 Fig. 15 is a side view of the surgical incision 
member of Fig. 13; 

Fig. 16 is a cross-sectional view of the body 
portion of the surgical incision member taken 
along line 16-16 of Fig. 15; 

20 Fig. 17 shows the body portion of Fig. 16 posi- 
tioned between a pair of dies for crimping the 
suture to the surgical incision member; 
Fig. 18 illustrates the body portion of Fig. 16 
being crimped on the suture of the surgical 

25 incision member; 

Fig. 19 shows the body portion of Fig. 16 after 
crimping and removal of the excess suture tip; 
Fig. 20 shows a side view of another alternative 
embodiment of the surgical incision member; 

30 Fig. 21 is a frontal view in partial cross-section 
of the surgical incision member of Fig. 20 illus- 
trating a bulge in the side of the body portion; 
Fig. 22 is a side view of the surgical incision 
member of Fig. 20; 

35 Fig. 23 shows a side view in partial cross- 
section of a suturing apparatus loaded with a 
surgical incision member in position adjacent 
tissue to be sutured; 

Fig. 24 shows the surgical incision member be- 
40 ing passed through the tissue by the suturing 
apparatus; and 

Fig. 25 shows the surgical incision member be- 
ing drawn out of the tissue to implant a suture 
therein. 

45 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS 

Referring now to the drawings and in particular 
50 to Fig. 1, there is shown an exemplary embodiment 
of a suturing apparatus used in conjunction with the 
various surgical incision member configurations. 
The suturing apparatus, generally indicated by ref- 
erence numeral 10, has a handle housing 12 hav- 
55 ing a two-armed handle 14, an elongated tubular 
housing or body portion 16, and two jaws 18 and 
20. Handle 14 is used to control the opening and 
closing of jaws 18 and 20 and is designed to move 
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in the same plane as jaws 18 and 20 to provide an 
ergonomic advantage. Handle 12 may also be 
rotatably connected to body portion 16 to provide 
further ergonomic advantage. This embodiment is 
particularly well adapted for use in endoscopic or 
laparoscopic procedures as the tubular housing 16 
is preferably dimensioned to be deployable through 
a tubular cannula structure of between about 5 mm 
to about 10 mm in internal diameter. 

Referring to Figs. 1, 2 and 3, each jaw is 
adapted to receive a portion of a surgical incision 
member 22 in recess 24. When jaws 18 and 20 are 
closed, the surgical incision member 22 sits in the 
recess 24 in both jaws. When the jaws are opened, 
the surgical incision member 22 is retained in one 
jaw recess 24 depending upon which blade 26 or 
28 intersects the surgical incision member 22 
through recess 30. As shown in Fig. 3, blade 26, 
for example, cooperating with upper jaw element 
18 has been extended into channel 32 to secure 
surgical incision member 22 thereto. Alternatively, 
blade 28 may extend into a corresponding channel 
in jaw 20 and intersect surgical incision member 22 
through recess 34, thus securing surgical incision 
member 22 in lower jaw element 20. The move- 
ment of the blades to engage the surgical incision 
member 22 is described in more detail in U.S. 
Application Serial No. 08/134,145 incorporated by 
reference hereinabove. 

Different embodiments of surgical incision 
members which may be utilized with the above- 
described apparatus will now be described. In each 
embodiment, the surgical incision members 22 in- 
clude a body portion 22b and tissue penetrating 
portions, e.g., points 22a, adjacent each end of the 
body portion 22b. The body portion 22b of the 
surgical incision member is substantially arcuate in 
shape and has a radius of curvature which prefer- 
ably corresponds to the arc "FT defined by the 
motion of the jaws 18 and 20, as shown in Fig. 3. 
Preferably, the body portion 22b has a substantially 
uniform circular cross-section with tapered tip por- 
tions. However, alternative cross-sectional embodi- 
ments and tip configurations are contemplated. For 
example, the cross-section of the body portion 22b 
may be square, rectangular, triangular or hollow- 
ground. Alternative tip configurations include cut- 
ting, hollow ground, blunt tapered, spatula, etc. The 
surgical incision member may be manufactured 
using known metal injection molding (MIM) tech- 
niques. Alternatively, more traditional types of nee- 
dle forming techniques may be utilized including 
extruding, cutting, bending, grinding and polishing 
wire stock. 

In the embodiment shown in Figs. 4-6, the 
body portion 22b includes apparatus engagement 
structure shown as recesses 30 and 34 which are 
configured to alternatively engage blades 26 and 



28 of the suturing apparatus. As shown in Fig. 4, 
recesses 30 and 34 include tapered lead-in por- 
tions 30a and 34a which facilitate seating of blades 
26 and 28 within each respective recess. Suture 

5 attachment structure, in this embodiment shown as 
aperture 36, is positioned intermediate the pointed 
ends 22a of the surgical incision member 22, and 
is preferably positioned adjacent the approximate 
center of body portion 22b. In Figs. 4-6, a suture 

10 37 is shown in aperture 36. The aperture 36 is 
configured to receive a suture 37 and facilitate 
securement of the suture 37 to the surgical incision 
member, as will be described below. In this em- 
bodiment, a chamfered region 38 is formed in the 

75 body portion and protects the suture during pene- 
tration of body tissue. 

As shown in Fig. 5, suture attachment aperture 
36 is preferably tapered, with the widest diameter 
located at the side of the body portion 22b op- 

20 posite chamfered region 38 and tapers to the 
smallest diameter located adjacent the chamfered 
region 38 of body portion 22b. A suture 37 is 
inserted through suture attachment aperture 36, 
starting from the chamfered region 38, until the tip 

25 portion 39 of the suture passes through aperture 36 
and suture material occupies the aperture 36. Both 
monofilament and multifilament sutures are con- 
templated for use with the surgical incision mem- 
ber disclosed herein. Where a multifilament suture 

30 is to be used, one end thereof is tipped to facilitate 
insertion of the suture into the suture attachment 
structure. Where monofilament sutures are to be 
used, no such tipping is required. Where an adhe- 
sive is used to attach the suture to the incision 

35 member, the adhesive is applied from one or both 
ends of aperture 36 and wicks into the suture so as 
to surround the suture and fill suture attachment 
aperture 36. Suitable adhesives include medical 
grade cyanoacrylate glue, epoxy cements and oth- 

40 er medically acceptable adhesives. 

Alternatively, as shown in Figs. 7 and 8, the 
suture may be attached to the surgical incision 
member by crimping or swaging the body portion 
22b adjacent suture attachment aperture 36 with 

45 one or more dies so as to compress the body 
portion into the aperture 36 and crimp the suture 
into the aperture. Once the suture is attached any 
excess portion of the suture extending through the 
needle is cut off 37 flush with the surface of the 

so body portion 22b to minimize trauma to tissue. The 
balance of the suture extends from the chamfered 
area of the surgical incision member as shown in 
Fig. 5. 

Referring now to the embodiment of Figs. 9-11, 
55 the surgical incision member 22 shown is substan- 
tially similar to the embodiment of Figs. 4-6. How- 
ever, in this embodiment the chamfered area is 
omitted and the non-tapered suture attachment ap- 
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erture 36 extends through the body portion 22b as 
shown in Fig. 10. Attachment of the suture to the 
surgical incision member may be accomplished 
using either technique described above. Fig. 12 
shows a surgical incision member in accordance 
with Fig. 9 wherein the suture 37 has been crimped 
therein. 

Referring now to Figs. 13-16, another embodi- 
ment of the surgical incision member is shown. In 
this embodiment, the body portion 22b is also 
arcuate in shape and has a radius of curvature 
approximately equal to the arc "R" defined by the 
motion of the jaws 18 and 20 of the suturing 
apparatus 10, as described above. Suture attach- 
ment aperture 40 extends through the body portion 
22b and is positioned intermediate points 22a, pref- 
erably at the approximate center of the surgical 
incision member, as shown in Fig. 14. Protrusions 
42 and 44 extend outwardly from the body portion 
22b adjacent suture attachment aperture 40, as 
shown in Figs. 13-15. The surgical incision mem- 
bers according Figs. 13-15 preferably have a sub- 
stantially circular configuration and the protrusions 
are configured to conform to that circular configura- 
tion, as shown in Fig. 16. 

Suture 46, shown in Figs. 17-19 is preferably a 
tipped multifilament suture 46 having a relatively 
rigid tip portion 47 to facilitate insertion into suture 
attachment aperture 40 and a soft, manipulate 
suture body portion 49. Suture attachment is effec- 
ted as follows. The tip portion 47 of suture 46 is 
inserted through one opening of the suture attach- 
ment aperture 40 until the entire tip portion 47 
extends from the other opening of aperture 40. A 
pair of dies 50 and 52 impact the protrusions 42 
and 44, shown in Figs. 17-18, to crimp the body 
portion 22b and attach the suture body 49 thereto 
by compression force. Preferably, each die 50 and 
52 has a curved surface 54 and 56 respectively, 
with a radius of curvature corresponding to the 
radius of curvature of circular body portion 22b. In 
this configuration, when the dies impact protrusions 
42 and 44, material of the body portion is com- 
pressed toward the center of aperture 40 and the 
volume of material of each protrusion 42 and 44 is 
displaced inwardly to occupy the portion of the 
body which has been deformed to engage the 
suture. As a result, a substantially uniform cross- 
section is maintained throughout the length of the 
body portion 22b, including the suture attachment 
region. Maintaining the uniform circular cross-sec- 
tion along the length of the surgical incision mem- 
ber minimizes the force required to pass through 
tissue and also minimizes trauma to the tissue by 
minimizing the incision size. Fig. 19 illustrates the 
cross-section of the suture attachment region after 
dies 50 and 52 have impacted the surgical incision 
member and the portion 47 of the suture 46 is 



severed so that the suture within the suture attach- 
ment aperture 40 is flush with the surface of body 
portion 22b. Advantageously the soft, manipulate 
suture body portion 49 facilitates easy handling of 

5 the surgical incision member and permits smooth 
passage of the suture through the incision. 

Another alternative embodiment of the suture 
incision member is shown in Figs. 20-22. In this 
embodiment, the body portion 22b includes the 

w chamfered area 38 and a flared (or tapered) suture 
attachment aperture 58. In addition, the body por- 
tion 22b includes a bulge 60 extending outwardly 
from the side of the body portion opposite cham- 
fered region 38. The bulge configuration may allow 

75 the surgical incision member and suture to pass 
through tissue without enlarging the hole in the 
tissue. 

Referring to Fig. 21, to attach the suture 46 to 
the surgical incision member 22, the tipped portion 

20 of the suture is inserted into aperture 58 at the side 
of the body portion having the chamfered area. The 
tipped portion is passed through the aperture until 
it extends from the bulged side of the body portion. 
A suitable medically acceptable adhesive, such as 

25 a medical grade cyanoacrylate glue, is deposited 
into aperture 58. Similar to the above described 
embodiments, once the suture is attached, the 
tipped portion of the suture is severed or cut off 
flush with the surface of the body portion to mini- 

30 mize trauma to the tissue. 

Referring to Figs. 23, 24 and 25, to operate the 
suturing apparatus 10, the open jaws 18 and 20 
mounting a surgical incision member are posi- 
tioned around the tissue to be sutured. As shown in 

35 Fig. 22, the surgical incision member 22 is initially 
secured to upper jaw 18 by blade 26. Handles 14 
are approximated toward each other, closing the 
jaws 18 and 20 around the tissue so that the 
surgical incision member 22 penetrates the tissue 

40 and is guided into recess 24 in jaw 20. To secure 
the surgical incision member 22 to jaw 20, wheel 
62, shown in Fig. 1, is rotated so that blade 26 
retracts from recess 30 in the surgical incision 
member 22, and blade 28 slides into engagement 

45 with recess 34. The jaws are then opened, as 
shown in Fig. 24, and the suture is pulled through 
the tissue. The surgical incision member is ready 
to make another stitch by repeating the above 
described steps. As shown in the Figures, the 

50 suture 46 includes an anchor 60 attached at one 
end to facilitate attachment in tissue. 

It will be understood that various modifications 
can be made to the embodiments disclosed herein. 
For example, various sizes of the surgical incision 

55 members are contemplated, as well as surgical 
incision members having various types of cross- 
sections. Apertures as used herein are not limited 
to through bores and include blind holes. There- 
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fore, the above description should not be construed 
as limiting, but merely as exemplifications of pre- 
ferred embodiments. Those skilled in the art will 
envision other modifications within the scope and 
spirit of the claims appended hereto. 

The claims which follow identify embodiments 
of the invention additional to those described in 
detail above. 

Claims 

1. A surgical incision member comprising: 

a curved body portion; 

tissue penetrating portions adjacent each 
end of the body; 

a suture attachment aperture intermediate 
the tissue penetrating portions; and 

at least one protrusion extending from the 
body portion adjacent the suture attachment 
aperture. 

2. A surgical incision member as in claim 1, 
further comprising at least one recess along an 
outer surface of the body portion, the outer 
surface corresponding to one side of the body 
portion in which the suture attachment aperture 
extends and the at least one recess is trans- 
verse to a center axis of the aperture. 

3. A surgical incision member as in any of the 
preceding claims, wherein the body is substan- 
tially circular in cross-section and the at least 
one protrusion is configured to conform to at 
least a portion of the circular body, such that 
upon compression of the at least one protru- 
sion material of the body portion is displaced 
into the suture attachment aperture yield a 
substantially uniform cross-section along the 
body portion. 

4. A surgical incision member as in any of the 
preceding claims, further comprising a chamfer 
formed in the body portion adjacent the suture 
attachment aperture. 

5. A surgical incision member as in any of the 
preceding claims, further comprising apparatus 
engagement structure formed in the body por- 
tion adjacent the tissue penetrating portions. 

6. A surgical incision member as in any of the 
preceding claims, wherein the apparatus en- 
gagement structure comprises a substantially 
transverse recess offset from a center longitu- 
dinal axis of the body portion. 

7. A surgical incision member as in any of the 
preceding claims, wherein the tissue penetrat- 



ing portions comprise points formed at each 
longitudinal end of the body portion. 

a A surgical incision member as in any of the 
5 preceding claims, further comprising a suture 

affixed in the suture attachment aperture. 

9. A surgical incision member as in any of the 
preceding claims, further comprising a suture 

/o with a suture anchor attached thereto. 

10. A method for attaching a suture to a surgical 
incision member, comprising: 

providing a surgical incision member hav- 
75 ing a body portion, tissue penetrating portion 

adjacent each end of the body portion, a su- 
ture attachment aperture intermediate the tis- 
sue penetrating portions and at least one pro- 
trusion extending from the body portion adja- 
20 cent the suture attachment aperture; 

inserting a suture at least partially into the 
suture attachment aperture; and 

compressing the at least one protrusion 
such that a portion of the body is displaced to 
25 crimp the suture so as to secure the suture to 

the body. 

11. The method according to claim 10, wherein the 
step of compressing includes compressing the 

30 at least one protrusion to occupy the displaced 

portion of the body to yield a substantially 
uniform cross-section of the body. 



35 



40 



45 



50 



55 



6 



EP 0 687 446 A2 




7 



f 



EP 0 687 446 A2 




8 



EP 0 687 446 A2 




9 



EP 0 687 446 A2 




/ — /Z3L H / 




10 



r 



EP 0 687 446 A2 




/ — TnLjn 




/ — 73 u 





11 




12 



EP 0 687 446 A2 




13 



